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Introduction
Cat scratch disease is classically

characterized by persistent regional lym-
phadenopathy in an area draining lymph
from the site of a recent cat scratch. Re-
cent evidence suggests that Rochalimaea
henselae, a bacterium that has been iso-
lated from patients with bacillary angio-
matosis,' is associated with cat scratch
disease.2-4 Case series have been the pri-
mary source of information on the age dis-
tribution, seasonality, and clinical charac-
teristics of cat scratch disease since it was
first recognized in the United States in the
1940s.5 Although these reports have con-
tributed greatly to our understanding of
the disease, they are subject to geographic
and referral biases, and because they are
not population-based, they cannot be used
to determine rates of disease. Advances in
identifying the etiology of the disease,
with the associated implications for im-
provement in diagnostic capabilities and
treatment, emphasize the need to deter-
mine the magnitude of the disease and the
population primarily affected by it. We
used information from two large hospital
discharge databases and an ambulatory
care database to describe the epidemio-
logic features and estimate the health care
costs of cat scratch disease in the United
States.

Methods
Abstracted hospital discharge rec-

ords from the Commission on Profes-
sional and Hospital Activities (CPHA) and
the National Hospital Discharge Survey
(NHDS) were analyzed. Participation in
CPHA is voluntary and the percentage of
short-stay hospitals participating varies by
state and year. The ratio of the number of
discharges from CPHA hospitals in a state

in a given year to the total number of hos-
pital discharges for the state (as reported
by the American Hospital Association) in
that year was used to calculate a weight
variable to allow extrapolation to national
estimates. Records from 1983 through
1989 with cat scratch disease as any one of
as many as 22 discharge diagnoses coded
were analyzed.

NHDS is a continuous national sur-
vey of inpatient utilization of short-stay
hospitals conducted by the National Cen-
ter for Health Statistics (NCHS). Survey
data are abstracted from a sample of med-
ical records of patients discharged from
nonfederal short-stay hospitals chosen
systematically on the basis of hospital
size. A weight variable is provided by
NCHS to allow extrapolation to national
or regional estimates. Records from 1978
through 1989 with cat scratch disease as
any one of as many as seven discharge
diagnoses coded were analyzed. The rel-
ative standard error for the number of rec-
ords with a diagnosis ofcat scratch disease
was calculated using information provided
by NCHS6 and was used to determine the
95% confidence intervals (CIs) for the
weighted estimates.

The National Ambulatory Medical
Care Survey is conducted intermittently
by NCHS and provides data from outpa-
tient records selected from a national sam-
ple of office-based physicians. A weight
variable is provided by NCHS to allow
extrapolation to national or regional esti-
mates. Surveys were conducted in 1980,
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1981, 1985, and 1989; records with cat
scratch disease as any one of the three
physician diagnoses coded from these sur-

veyswere analyzed. The relative standard
error could be calculated from the infor-
mation provided by NCHS records only
for 1985; this figurewas used to determine
the 95% confidence interval of weighted
estimates for that year.

All diagnoses and procedures were

coded with International Classification of
Diseases, 9thRevision: ClinicalModifica-
tion (ICD-9-CM) codes.7 Code 078.3 (cat-
scratch disease) was used to extract rec-

ords with the diagnosis of cat scratch
disease, and codes 40.0 (incision of lym-
phatic structures), 40.1 (diagnostic proce-

dures on lymphatic structures), 40.11 (bi-
opsy of lymphatic structure), 40.19 (other
diagnostic procedures on lymphatic struc-
tures), 40.2 (simple excision of lymphatic
structure), 40.21 (excision ofdeep cervical
lymph node), 40.23 (excision of axillaiy
lymph node), 40.24 (excision of inguinal
lymph node), 40.29 (simple excision of
other lymphatic structure), and 40.3 (re-
gional lymph node excision) were used to
extract records with lymph node proce-
dures (excluding excision ofinternalmam-
maxy lymph nodes and radical excision or

dissection of any lymph node).
Population estimates were obtained

from the US Bureau of the Census.8 All
rates are expressed as cases per 100 000
population per year. Regions listed corre-

spond to those described by the Bureau of
the Census. All calculations were per-
formed after records were weighted as de-
scribed above.

Cost estimates for diagnostic tests and
imvasive procedures were based on the av-

erage price quoted by a sample ofproviders
intheAtlantametropolitan area in 1992. The
cost of an office visit,9 inpatient day at a

conmunity hospital,10 and hospital consul-
tation9 were obtained from published data
andwere adjusted to 1992 dollars at a rate of
increase of 6% per year.1

Results

Hospitalized Patients

Cat scratch disease was listed as a

diagnosis in 2828 records reported in
CPHA from 1983 through 1989 and 95 rec-

ords reported inNHDS from 1979 through
1989; these records represented, in each
database, less than 0.01% ofthe total num-
ber of records. After weighting, we esti-
mated averages of 2060 (CPHA) and 1787
(NHDS) (95% CI = 922,2652) discharges
per year of patients with a diagnosis of cat
scratch disease. The estimates of the an-

nual incidence of patients discharged with
a diagnosis of cat scratch disease were

0.86 (CPHA) and 0.77 (NHDS) per
100 000 population. The incidence esti-
mates varied from 0.59 per 100 000 pop-
ulation in 1988 to 1.2 per 100 000 popula-
tion in 1983 for CPHA and from 0.42 per
100 000 population in 1980 to 1.5 per
100 000 population in 1982 from NHDS
(Figure 1).

The age and sex distributions, re-

gional rates, and seasonal patterns of
cases derived from the CPHA andNHDS
data setswere similar. Both sets showed a

higher proportion ofcases among children
(persons 18years ofage andyounger) than
adults. Forty-five percent of CPHA and
50% ofNHDS case patientswereyounger
than 15 years, and 54% ofCPHA and 57%
of NHDS case patients were 18 years old
or younger. The highest incidence in the
CPHA data set, 2.0 per 100 000 popula-
tion, was in the 5 through 14-year-old age
group; in the NHDS data set the peak in-
cidence, 2.1 per 100 000, was in children
younger than 5 years (Figure 2). Males
were disproportionately represented.
There was a higher incidence in males
than in females in both data sets-1.0 and
0.93per 100 000malesvs0.69 and0.60per
100 000 females for CPHA and NHDS,
respectively. Fifty-eight percent ofall case
patients in the CPHA data set and 60%o of
all case patients in the NHDS data set
were males. The incidence of cat scratch
disease was higher among Whites than
Blacks. In theCPHAdata set, the average
incidence was 0.87 per 100 000 for Whites
and 0.53 per 100 000 for Blacks; in the
NHDS data set the average incidence was
0.78 per 100 000 for Whites and 0.5 per
100 000 for Blacks. Incidence varied by
geographic region; in both data sets, the
average annual incidence was lower in the
West and higher in the South than in the
nation as a whole (Figure 3).

Seasonal variation was observed;
59% of CPHA and 61% of NHDS case
patients were admitted in the 5 months
from September through January (Figure
4). Seasonality was more pronounced for
the Midwest region, in which 64% of
CPHA and 76% of NHDS case patients
were admitted during those 5 months.

Previously descrbed manifestations of
cat scratch disease, induding encephalopa-
thy, seizures, thrmbocytopenia, erythema
nodosum, neuritis (brachial, peripheral, or
lumbmacral), hepatitis, and osteomelitis,
were reported in4.9o ofCPHAand8.5% of
NHDS records. No patient had a diagnois
ofParinaud'socloandular syndromne. No
fatalitieswere reported inNHDS; one death
was recorded in CPHA, for a case-fatality
rate of 0.03%.

A lymph node procedure-incision,
excision, or biopsy-was recorded for 56%
of CPHA and 56% of NHDS cat scratch
disease case patients. Patients with cat
scratch diseas accounted for 0.8% of all
Iymph node procedures recorded for all pa-
tients in the NHDS data set from 1979
through 1989. This percentage was higher
for younger age groups; cat scratch disease
patients accounted for 2.7% of all patients
younger than 15 yearswith Iymphnode pro-
cedures and for 7.4% of all 5- through 14-
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year-old patients with lymph node proce-
dures. Cat scratch disease patients
accounted for 1.3% of all lymph node pro-
cedures performed from September
throughJanuary and for 15.6% ofthose per-
formed during this period in the 5- through
14.yearmd age group. Data on all patients
with lymph node procedures in the CPHA
data set were not availble.

The average duration of hospitaliza-
tion for case patients in each database was
4 days (ranges: 0-373 days [CPHA] and
0-16 days [NHDS]). Approximately half
of the case patients in both sets stayed 2
days or less.

Ambulatory Patients
A total of 10 records with a diagnosis

ofcat scratch diseasewere recorded in the
National Ambulatory Medical Care Sur-
veys: 1 in 1980, 1 in 1981, 8 in 1985, and 0
in 1989. After weighting, the estimated to-
tal number of outpatient cases of cat
scratch disease for those years was
87 484, for an average of 22 000 cases per
year. Relative standard error could be cal-
culated for 1985 records only; the 95%
confidence interval for the estimate of
63 663 cases in 1985 was 0, 147 264. An-
nual incidence varied from 0 in 1989 to
26.9 per 100 000 population in 1985; the
average annual incidence was 9.3 per
100 000 population. All case patientswere
White; 62% were male. The average age
was 22years (range: 5-33 years), and 54%
were younger than 25 years. A fall/winter
peak was not seen; only 33% of cases oc-
curred between September and January.

Estinated Cost ofDisease
A clinical diagnosis ofcat scratch dis-

ease requires the fulfillment of three of
four criteria: (1) history of cat contact,
with the presence of a scratch or primary
lesion; (2) positive cat-scratch skin test an-
tigen response; (3) negative laboratory re-
sults for other causes of lymphadenopa-
thy; and (4) characteristic pathologic
findings ofa lymph node.l1213 The skin test
antigen is not standardized, licensed, or
widely available; thus, to flfill the diag-
nostic criteria a lymph node biopsy and
laboratory tests to exclude other causes
are usually needed. Therefore, most pa-
tients with suspected cat scratch disease
would be expected to have a complete
blood count, rapid plasma reagin, Mono-
spot, purified protein derivative, and chest
radiograph as part of a routine diagnostic
evaluation.14

We estimated the cost of these tests
to be approximately $190. This cost, com-
bined with the cost of an office visit ($45),

results in a total cost ofapproximately $5.2
million for the estimated 22 000 ambula-
tory cat scratch disease patients per year.
Assuming that the cost of one inpatient
day in a community hospital ($760) with
one physician visit ($40) is incurred for
each day of hospitalization and that a sur-

geon's fee ($400) is billed to the 56% ofthe
hospitalized patients who have lymph
node procedures, the estimated cost for
the 2000 patients hospitalized annually
with cat scratch disease is $6.9 million.
Thus the estimated total health care cost
of cat scratch disease, in 1992 dollars, is

over $12 million per year.

Discussion

The rates of cat scratch disease re-

ported here are consistent with previous
estimates. The incidence of patients dis-
charged from the hospital with a diagnosis
of cat scratch disease, approximately 0.8
per 100 000 population, is similar to the
incidence of 0.66 per 100 000 population
reportedby Carithers from his mail survey
of hospitals discharging over 750 pediatric
patients annUally.15 The estimate of over-

all incidence of the disease in ambulatory
patients, 9.3 per 100 000 population, isjust
over 10 times the incidence in hospitalized
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patients. This estimate is similar in magni-
tude to the rate of 3.3 per 100 000 reported
by Margilethl6 on the basis of outpatient
studies in the metropolitan Washington,
DC, area. Our estimate of the incidence of
ambulatory cat scratch disease must be
qualified, however, because it was extrap-
olated from very few cases; additional
data, such as might be obtained from pop-

ulation-based suiveillance, are needed for
a more precise estimate.

The fall/winter peak in incidence
noted in theCPHA andNHDS data sets is
alsocongruouswithprevkousreportS.15,17-19
The lack of a finding of seasonality in am-
bulatory cases is probably due to the small
number of records analyzed.

Most investigators, such as Wlo-
daver and Vorse2O and Carithers,5 have
found equal rates of disease for both
sexes. Margileth,17 however, in a review
of 1252 patients, noted a significantly
higher percentage of cases (58%) among
males. The predominance of males found
in this analysis was noted consistently in
all three databases and is therefore likely
to reflect a true difference rather than an

artifact of data collection. Previous case

series have not descnbed the racial distri-
bution ofcat scratch disease case patients;
however, we found a higher incidence in
Whites than in Blacks. Additional inves-
tigation of risk factors for cat scratch dis-
ease may be useful to explore possible ex-

planations for the gender and racial
differences.

The incidence of hospitalizations for
cat scratch diseasewas higher among chil-
dren than adults, and approximately 54%
of CPHA cases and 57% of NHDS cases

were in persons 18 years of age or

younger. However, children represented
a markedly smaller percentage of total
cases in both CPHA and NHDS data sets
than that noted in most previous re-

ports.15,17,20,21 Carithers reported that
87% of his 1200 cat scratch disease pa-

tients were 18 or younger.15 Similarly,
Margileth, in a study of 1400 patients,
noted that 83% were younger than 21,17
and Wlodaver and Vorse, in a study of 23
patients, noted that87%were 16oryoung-
er.20 These case series were reported by
pediatricians and the patients were drawn
primarily from ambulatory pediatric pop-
ulations. Therefore, one explanation for
the older age distribution found in our

analysis is that previous studies were bi-
ased toward a younger age group because
of the pediatric focus of the investigators.
Diseas in adults may have been under-
reported in those case series. This expla-
nation is supported by the findings ofDan-
iels and MacMurray, neither of whom
were pediatricians, who described 160 cat
scratch disease patients from 27 states and
8 foreign countries and found that only
66% were younger than 30 years of age.22

Another explanation for the older age
distribution found in CPHA and NHDS
records is that a disproportionate number
of older patients with cat scratch disease

are hospitalized, possibly because the dis-
ease is more severe in this age group. This
is consistent with the finding of Margileth
et al. that only 22% of cat scratch disease
patients with severe, systemic disease
were younger than 21,12 compared with
87% of patients with uncomplicated cat
scratch disease.17

Cat scratch disease is said to be one
of the most common causes of chronic
regional lymphadenopathy in chil-
dren.1823 In this study, we were unable to
compare the incidences of cat scratch dis-
ease and other causes of lymphadenopa-
thy in children. However, although chil-
dren with cat scratch disease accounted
for only 3% of lymph node procedures
performed on patients younger than 15
years, 16% of lymph node procedures in
children aged 5 through 14 years dis-
charged from September through January
were in patients with cat scratch disease.
It can be concluded from these data that
cat scratch disease does cause a significant
proportion of lymphadenopathy in chil-
dren and that a substantial proportion of
lymph node procedures performed on
children during the fall and winter months
are performed because of the disease.

We estimated the annual cost of out-
patient evaluation ofcat scratch disease to
be $5.2 million and the cost of hospital-
ization to be $6.9 million, for an estimated
combined annual cost of the disease of
over $12 million. This is meant to be a
minimum estimate. The actual cost is
likely to be higher, since we did not at-
tempt to include all ofthe health care costs
that may be incurred by patients with cat
scratch disease.

Although antibiotics have been sug-
gested by several anecdotal reports to
shorten the duration of illness,2-27 no
treatment requiring hospitalization has
been proven beneficial to patientswith cat
scratch disease. Therefore, we assume
that the majorityof hospitalizations for cat
scratch disease are for diagnostic pur-
poses. If this is true, the availability of a
reliable, noninvasive diagnostic test
would reduce the need for hospitalization.
Such a test would also decrease the num-
ber of additional tests required for the di-
agnostic evaluation of ambulatory pa-
tients. A recent report indicates that an
indirect fluorescent antlbody test for de-
tection of humoral antibodies to Rochali-
maea henselae may be useful for diagno-
sis of cat scratch disease.2 AssuMing that
such a test would allow 90% of hospital-
ized patients to be treated as outpatients,
that this test would be widely available,
and that the cost of the test and the cost of
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one office visit would be the only costs
incurred for outpatients, a test costing $20
per patient would provide ayearly savings
of at least $10 million.

This analysis was limited in many re-
ports. Cat scratch disease represented a
very small proportion of the total number
of records included in the databases ana-
lyzed; therefore, the standard error was
large and estimates made from these data
are not expected to be precise. This prob-
lem is unavoidable when researchers seek
to determine the incidence of a relatively
uncommon disease from surveys that ex-
trapolate from small samples. The diagno-
sis was obtained from coded records and
was not standardized, so some of the pa-
tients included in the analysis may not
have met standard diagnostic criteria for
cat scratch disease. However, the sea-
sonal variation, whichwas consistentwith
previous reports, provides some indica-
tion that cat scratch disease was correctly
coded as a diagnosis for most records.
Prospective, population-based surveil-
lance may provide a more accurate esti-
mate of incidence; however, we believe
that the results of this analysis accurately
reflect the general demographic character-
istics of cat scratch disease.

In summary, we estimate that cat
scratch disease affects approximately
22 000 persons and results in the hospital-
ization of about 2000 persons each year in
the United States. Adults appear to rep-
resent a higher proportion of cases than
previously reported, suggesting that cat
scratch disease may be more common in
adults than formerly recognized and that it
should be considered in the differential di-
agnosis of chronic lymphadenopathy in
adults as well as children. O
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